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(57) Abstract: A semiconductor device comprises an insulated-gate field effect transistor section including an n-type emitter area 
(3) and an n* silicon substrate (1) opposed across a p-type body area (2), and a gate electrode (5a) opposed across a gate insulator 
(4a) in the p-type body area (2). The semiconductor device hirther comprises a stabilizer plate (5b) consisting a conductor or a 
semiconductor, which is opposed to the n* silicon substrate ( 1 ) across a plate insulator (4, 4b) to form a capacitor between the stabilizer 
plate and the n" silicon substrate (1). The stabilizer plate capacitance between the stabilizer plate (5b) and the n* silicon substrate (1) 
is greater than the gate-drain capacitance between the gate electrode (5a) and the n" silicon substrate (1). 
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^^\Z. fcii^t^ Proceedings of 1998 International Symposium on 
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25 pMTJ^T^-f 0 2^m^-^nX\^^^o Z.(DvM^f-fMi^l 0 2(DmS. 

ti^l X 1 0"~1 X 1 O^^cm-'T^D, ^l^®;{)^e><Z)^^m^3 jtim-e^^o 
:i<DpM#5^>f®^i 0 2n(Df^i^m\z\^^ nMxa^:/37^^1 O 3^:p*^ 
10 6 d5J^^$tlTVi§„ 
J10nMx^«>i5'^i^l 0 SCDtimtilX 1 0"cni-'^±T^O. W^^tm 
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0 . 5 /zm-e^So v'^m<^U^ 1 0 6 vM^y^-i mmiO 2^©{£®gi 

:i(Dnm:rLB.y^mmi 0 3 tpMJj^^-fMJ^l 0 2i:S:^€^ttTn->'U 
0 ltc^T^«fc^lt:. gg^iOtS — l 0 Atm©-b*-hffiai 0 1 aiil)m 
5 J^$tlTVi-5„ dCD'^'-hffi^l 0 1 a®t!y5^lt2. 0/zm~6. 0 iimf)t— 

mm^^^o z.O'^-hmmi o i aop^mmizmz) j^o\zr:it^U3 o~2 o 

10 ^1 ^m±iz\-xmmm 109 ^^j^js^^nx^D 0 , c: 109 \z\t. 1 
^ffi©— ^^^r^ap-r-sTLi 0 9 aiffiWLn^n-z^-^^o z-o^i 0 9 aoisnsm 
AUTp^^;Hii 1 o^&sj^^^tiTO^o c:©7iUTp^iS^;Hii 1 o^/ruxx 

^'y^«l 1 Id^p^Jj^T^-fM^l 0 2:feckr;n^X5«;/^®^l 0 3 

15 n-'>Un>S^l 0 1 (Dm2^®{l!l{Cji, nMA-/ :7 1 0 7 t pMn 

lx:J7i5'^J^l 0 8 t^5J^^$nTVi>g>o J:©pMnixi7:$'MJ^l 0 8{Cli, fei: 
'^A'ft;-&#fctD7i^aU'i^^«@l 1 2dS«M6<)f3^^^nTVi^. 

'^^-Sm^l 0 5 ai(D^-Vm.^G\i-ty^m'^\±- l SV, :t>^^X 
20 «+l 5 V^:IIg^$nfc/^°;^X^I^©0W^i^Tab^9^ nl/i7:57«Sl 1 2<D3l/ 
i^^m^lie/*- hmfetcS^oT, Hfemi^miE t^fnmffiFB^©i!jf^mEt5Hi:$ 

0 5 3 ^#MbT, ^M@B^J$nfc-t;i/'M^0i||j^BB<^m i pM^ 

25 M^^^J^ 1 2 1 t 1 X 1 0 "~ 1 X l O ^« c m"^ ©^t^TJ^^^ tlTl^^ 
2:®pM^Mi^mi^l 2 itipM^T^-rMJ^l O 2 J:K)^liMj5^^>^<?^ 

^5 2©«^*gS:B:Ufcfe<Di:bT, USP 6. 04 0. 5 9 9^#IB¥9- 
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fsi^. :inKJL9\-<Dm0Sc.\z'D\,^xu. ±Tt^iyrcm5 2\zm-rmfS^tmnmzm\:r 

10 ^54 {^^fiWifiTJi. n M^M^I^J^ l l 4 (D^\Z ^-oX. =^ u 

:itfsi<n-i^^jn>^ui 0 i(D:iL^yi^m^^VTmm^mi}nt^ztt^x 
jitifcj;D> :t>m.m.^^rs:^>n&^i&m'r^zt:fy^x^^o 
ms5\t. #pi¥9-3 3 1 0 6 3^<ikmizm^^nrc^mi^mm:(Dm^^u 

15 liise<jlw^-r»fM0Tfe^c 05 5<^#MbT. 05 2 

c:0DXS^y;$'M/>5=-Ja, S^O^ 1 ^Sl'^tt ^.tlfcX^ -/iS'^^f 1 0 1 

1 0 4bi. JL^^y^mi^l 0 1 bf^^SjJstfX^rviJ^m^l 0 Sht-^^^M^ 
20 ^nTUi-i), ::0X5^;/^ffl«®l 0 5 bJJ^ i^fflijl 1 0 9 A. lOQBlC^lt 

e)n?t?Li 0 9b&:n-bTx5yi5^it@i 1 1 trnMrnzm^-^tix^^^o z.(d 
\zmn^nx\^^^. 

fs.^. :inm\-(ommz-D^^x\t. ±mvrz.m5 2\z^-rm0ztm'mmzmv 
25 x^^fc^sb. n-owtii\z-D\^^x\m~<Dnnt:^\^> ^(Dmrn^m^-^^o 
±M'Skm.n^ 0 5 5 (Dmmz^\y^x^— hmm i o i a txa y^mm i o i 

b iiODlSlid x^O. 2 Atnix a^— hlB^l 0 1 a©lf !y5^P i SrS. 3 Attn a: 
-r^i. xa^;/^$'#Ja3^-\'UT^ga^J&^liU^b^ I GBTCD:t>S*i; (■r?5:fc)^. 
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^fc#ffl¥9 - 3 3 1 0 6 3-^^#lCii^$nfc«*!e (m 5 5) (2 X 

dx) /P i <&/^$<-r^^:t^:I.^:D^ ^?P«ffi35VjN$ < ^nxv^^o 
fq«JE<&/h$<-r-5^;t}C:feViT, X5y:$^ffi^l 0 1 b|^<&mt^*li« 1 0 

tl-CVi;^(.i„ ^lOfcd?). X$-:/i57ffipl 0 1 bF^€ra)Zit?^««l 0 5 b(Z5«^ 

20 #^3p9 _ 3 3 1 0 6 3n{i>:m\z^m-^nrzmm<D^^^m-trci5b\z\^. (2 

xdx) /p i jiiS/jN^j^citd^iej^-efeSo e:e:-e, (2xdx) /p i ti, ii 
)Ufp(D:iL5.y^m^'Eizm^-^nr:zvM^y^-<mMi 0 2<Dtij-&T&^o 

^fc. ^m^9-3 3 1 0 6 3-^^^{C^^^0Ji:^{«©%^^||^-r^#^ 
^7-5 0 40 5-^^^{C^*. hU>^<Dm-^tl>M^y^^mi^(D$^-^^<Dm^ 
25 dytUTv (P i + d y) / (2 X d x) d55£Jl±-e^'5 t:^»l^#ibT^ 

ife>tiTVi§o :iz.xdx\-i. Mos h^>>'Xi5'®5=-^^;m@^)-(c^a^-r^ 

T;^t)-^> i^li¥9 - 3 3 1 0 6 3-^iii^{C^^^BJ{C*3V^T, ^fPmH^/h 
$<-r'S^mi> dy\z^^-fy^t:>^'r. P i/dx;5t:^#ViC:i:7:afeD, x^^y:?' 
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#M¥7 - 5 0 4 0 5-^iiij®^#P¥9 - 3 3 1 0 6 ZWJkWizih^m 
#§^¥7-5 04 0 5#^^{'^i^nTi^^<i:5lc:nMS^l 0 lOX 

I GBTi:bT®®?PmjEli. Vmo s i V d i iO^T^tJ^n^fc*?). ^ 
l^«#li¥7 - 5 0 4 0 5-^^^{C^^^nTVi^. (P i + dy) / (2Xd 

15 LlODJli:li> Proceedings of 1995 International Symposium on 

Semiconductor Devices & ICs, pp. 486-491 Id^feV^Tfe, MOS Vyy-JT^^^ 
^CD;1^p^-i§^§r-^ibfcJ^'&}COViT, P i /'dx^&a&^?):^^<r^^:x 
MO S h ^ >':^X^S155)-T(Df|JEEI^T/&t^# < fs.^tz.^\z.m^nBM±.m-'t^ Z. 

20 P i / d X OftSfgfflfi. Proceedings of 1998 International Symposium on 
Semiconductor Devices & ICs, pp. 43-46 {cnW^^^A^^^—JfetbT^^ 

$.^1. 5 — 2. 5;im{r^5ebfet#. 5 0 0 0 V3^(Dll51flE I GB TTtt. 
ftM^P i/dxMfe5~8a:;fe^o ^fc, 1 0 0 0 VMl?«. NPT (Non 
Punch Through) M I GB TO J: "5 C3 Vi7 d^^X'^mifi^^''^^'^\zM.. d x 
<&2/zm, ftdlE^^^l 0 0 A/cm'^ii-r^t. P i /d xjS^ BSggT^ia^ 
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Z.<OX^\Z. 3 1 0 6 3^^^fC#^l>^^f;::feViT, X5yy^^ 

SI 0 1 bF^^mty^mJi 1 0 5 b^^X5y^$'«^fcTfe^^:^©^e:^^^4«^ 

I3^#{c:ffl^$nfe0 5 5 iz^-rm^'^it. j^^y^mmi o i hcommizn'- 

Vio \^PLlZ. X$ yiS'^^t 10 1 bF^^JSiitr^m® 10 5 b«X5 y^M^^ 

10 n^ti^tctb. ^mn&^i^Mrr^Tctbcoi^^'miitvxjLs.^y^mmi o i bp^ 
vTciii^^x. X.S. y^mi^ 1 0 1 hp^^m^tsmmm i o 5 bo5«{4*ty- h 
i.rcim^\z\tm^mzmmf)^±\^xv^oo 

^VditMmiziSrfly. dVd<Dmt^T^o v-xMmevs^s, ^« 
20 m i /Oi'd i /d t fc'lt^-fb-r^TtJsC). x$ ^(DSta^R e tT^ R e • d 
i/d tfcltJL#-r^o 

H W>M*^e.d^A-r§«^ i sdUUT(D^v\z:f3:^o 
i gd = Cd • dVd/d t (dVd/dt<0) 

25 ^Tci^-hizy-xmti^^Mxt^mm i gs\t&rf<D^vizf3i^o 

i g s = Cs • Re • d i/d t (di/dt>0) 

Vr^^i^X. V \ZWaTbJL^nm i g ®-&ti-«, igd+igsa:;^D> 'J/* 
-hffi^^Rgt-r^i:> y-h«EEJ*. dVg = Rg- i gfe'tt^-fbU, V 
g' ICT^^S. Z.Z.X. Vg' flOTOJ:'5fc:^t5$n-&o 
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Vg' =Vg+Rg • i g=Vg + Rg • (Cd • dVd/d t +C-s • R 
e • d i /d t) 

m^-i y^i7 ^>XtCJ:t). dVd/dti:di/dti: {c^r^^^dt 

trtltf. ftiSE^-fbd i = i ' - in. SlTO^^'^K^^a 
10 d i=gm (Vg' -V t h) "-gm (Vg-V t h) " 

15 OFF4^M:0^e>@^ (ON^^^J izmt-t^t^. Cs-Re-di/dt + 

Cd - dVd/d t>0<Dm^. Vg' ^Vg^O^Sd t B#F«1^©y- h«jBE^-r 
-&t. Vg' \^wrfo)^^\zu^, 

Vg'=Vg + Rg-ig=Vg + Rg - (Cd- dVd/d t + Cs • R 
e • d i/^d t) 

20 (Cd • dVd/d t+Cs-Re-di/dt) >0Tfe5ifcJe). 

Vg' >Vga:;5:^c 

i ' =gm (Vg' -V t h) 
-r§;5)«. ^(D^tdYd' \tdVd^K>h/l^^\^K Z.(Di:^\zdY d/" d t\tm 

mtt%)z/i^-^<f3i^rcib. Ysomth^mtt%\z/]^-^<:f3i^, $e>fc. d 
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Vii^h. Cs • Re • d i/d t +Cd • dV d/'d t'fyt^mz±^fs.t^\t. 

5 Cs-Re-di/dt+Cd - dVd/d t<0©^-&«, MMM^^^^^'^^o 

Vg' =Vg+Rg • i g=Vg+Rg • (Cd ♦ dVd/d t + Cs • R 
e • d i/d t) 

10 ±^X% (Cd • dVd/d t +Cs • Re • d i/d t) XO^^-Sfcie). 

Vg' <Vgi:/^^o 

i ' =gm (Vg' -Vt h) 

15 MifS i ' \tisrf-r^o 

i' \tmv<m'j>v. vd' «*b<tiJni-So i-^i:, ci^^-^^ ^m\im\z. 

ON^m7b-^^OFF^m^0)^ifV;^K). dVd'/dt>0. di'/dt< 
Oi:7iSfcJ6, I GBTCDMOS h^>>^Xi5^g5;5S:^:7f3iaViWZ?, Cs-R 
20 e • d i ' /d t+Cd • dVd' /d t>0tJ5:0, ^m«Wi;> &rf(D^^ 

Vg"=Vg' +Rg-ig'=Vg'+Rg' (Cd-dVd'/dt+C 

s • Re • d i ' /d t) 
^bT. Re - di' /dt+Cd - dVd' /d t>0Ta5^d^e>, Vg" 
25 >Vg' ^175:0. y-h«fir«*#tclS<7^^o 

^aD^31UJC.fcc>T, n#@®^ST?^i:fcdVd (n) t 

n+ l#@0!)^li'e^UfcdVd (n+1) (Dmm^dVd (n) >dVd (n 
+ 1) om^. mmW^r^o dVd (n) <dVd (n+1) (Dm-^^ZU^ 
m\±iz^<fSi^f)^. dVd}i-i-^}-}CONbTV^S!btlid^e.i-^lrOFFL/TVi^ 
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U^m-^O d V d t'AlZON^mti^ O F F Vzm\Zf3i^m^(D d V d^it<Dit 
dVd (OFF-^ON) /dVd (ON^OFF) mtl^X. -15K± 

5 (fti^wKit^- 1 Mm-rs) . -0. 9m& (mm\m^\zimrr^) ^ -o. 

HdT. dVd (OFF->ON) /dVd (ON->OFF) i:dVd (ON-»- 
OFF) /dVd (OFF^ON) mWHHt^^UTVi^ mmt^t>U':>X\^^ 
^) , 

10 ^fc, #§i¥9 - 3 3 1 0 6 3^^^(D«^ 5 5) Tli, hffl^ 1 0 

^jS«^<DpM3}^7^-f^*Sl 0 2<l:y-hffl^l 0 1 aOtfry^^P i fc^U^BS 

9 9 4, 8 7 ll'^$tlfe<k5{c:, XS-/iS^«{firG)pM#5=<«®Ma<^^S 

25 
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±tm^^m^-t^m(D^- h'mmmn<Dj:y^/-^^y^izmr^^m^(Dmi\:t: 
X. ^mfs.mmz^y)mm^m±r^^t'd^x^^. 
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20 i^Vi„ 
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z.rnz^ D . ^^^)vm^mmm^mim\z^^n\zi^^-^n^mmz'D^^xh 
±M-'ommz^\^^xm-^v<\i.^ V'-7.mmM\t^Mww^<^w>i±mzm 
15 ^-^^)vw^mm)^^Wi^M\zmmzm^-^n^mmz'D\^^x%. 

J; 0 , ii;K^0»y- h^m^^* h ^ >i^x^gi5o i« yxm& 
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lC:BliTt), ^^t-fb^l/- h - H J: D fe;/^^ < "T -5 21 i: 
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>m^t<Dm-vM^^ti^f^i<D'ti'''] — >^&^x) %:kt^\ m2<D^ 
10 ^\z^^ti^m^\M^ 2u±<Dmi(D^^i[i-^]y-h-A^mm-^nx^^^. m2 

2 (D^l^y- hMmil^g&m h^>>?X^{wS5^nSMi^lc:Ji. 2g;^±©m2 (D^ 

(D^—hmMt. ^2^mzmm-^tircf^2(D^-hmmt'S:mvx\,^^. mi 
:in(;ij:o. ^-^^)m^mm^&^^wzmm.^zm0^-^n^m^\z^^^xh. 

m2 <7)Mfey- hMfti^^n h^>>'Xi$^gi5oy- hmw. m^iz^\^-r^m 
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±iEteo5^®ic*3ViT«^s i/.< m 1 ^^zfmz (Dmm^- hmm^pM: h 
ntuz^v). mmnmmm^-^^izi^^<f3:^. 

25 
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0 7H, I c i:Vc e tCM^^S^-rS-ea&^o 
10 ^Tfe^. 

01 o«, zifm^nomMomMA\z^\-y^^MW-^m.^m^^mBmz^'rm 
01 3«, ^mm(Dmm(Dmme\z^n^^mi^^m:(Dm<DMf&^^'rmiVs^m 

20 M0Tfe§<, 

®0*ea&-5o 

0i5}i, :if.mm(Dmm(Dmm6\z^vf^^mi^&m.(Dm(DmfS(.^mTmmm 

M0'eab§, 
®0Ta&-5o 

0i7ti. :^mm(Dmnomm7\z^\ir^^mi^mm<Dm(Dm^^^'rmvi^m 

01 2^%Hjc[)||SI©)^^8}C:fett^^*^^S©«fi^<^»69tC5^T^ 
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So 

0 2 1 :^mm(Dmm(Dmm 9 \zm-y^^mi$-mm(Dm(Dm^^^TmMm 
0 2 2«, :^^m<DmM(Dmmi o\z^n^¥^mi^mm(Dmm^mmz^-ir 

0 2 5~0 5 iii, :^mmo^o)m<DmM\zm-f^^U(o^^^^^n<^M^'t 
054 USP6. 040. 599 izm^^ tLtc^m^mmo^m^^mm 

20 0 5 5 9-3 3 1 0 6 3 -^^^gfdl^^^nfc^^^gSO^^^M 

05 I GBT(D\^^>z^7.^mti$^^^'-)^^(r>^^\Z-ffi*^^nm^M 

25 

(mM<Dmm i ) 
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tJLm(Dm^^mir^^mi^sm\zm^-^nr^ h u>^^- hm i gb Ti?a&^. 

5 >- U n >S« 1 (Dm 1 1 X 1 0 "~ 1 X 1 0 m-^ 

1 ±M*^ e> OD^^ 3 jLi m© p D p M^t^-t 2 d^J^fK 
^tiTVi^o pM3l^5^-f^J^2|^g®mi^®{-«. fca:^li?g^d^l X 1 0"c 
m-3£;l±T, ^ 1 ^® 75^ 55^)^0. 5 /imOn^^S^^i: Di^S nSfX5 

10 pM#5=^mi^2'\®<£Stfi3>i5'i7 h§:t-5;fc2e)<Z)p*:^Mi^i£i!iM 

f^l^miz\^. nm:J^5.y^m^S tpm-^y^-(^^2 ii^^^mv^Xji-iy 

mi^M^^^TzL^us-^i 0 nm(Dm-^^^i^x^r). ^—hmmi O l a© 

15 \=:y^\tTz^^\t2. 0/im~6. 0 /imTafe-So iHCZ)^— 1 a ©I^M 
fc<h;^ff3 0~2 0 0 nin(DI?^5>-0>^Un>M{tJK<fc^>J5;^y— h^^l^ 
4 aTS^J^^^tXTVi^o -^-hfflpl aF^<&a«e)i2.tr^-5{C. fetAt^U^^^K 

20 :i<D^^\Z^'-hmmi at'5^-hi^a^l^4aa:y-h«®5 at*^e>y-K 

M/>5^d^a^!e$n'^Vi^o *fcn-->U3>S^l i:nMx^';/i57m^3 

25 mi^miz.\t.uos h^>i^7.^mmw^mmm-^nx^Y). 2o<z)Mosh 

x^«;/i$^ffl^l bt. X5ry^ffl^iiiM4bi:, X^ -/^S^^^mH 5 b 
^WLTV^^o XSu/^ffi?Slb«, pMJ}^^'fM^2S:5i#SltTn-$/Un 
fc^-r-SctatCJ^Slc^nT^^O, ^l^M;^iSfe<i:;l{f3~l O/zm© 


19 


WO02A)58160 PCT/JP01/nfl373 

c^^pL^:2u^^mm 2i!)mm.mzmm^tvx:\^^^o z.(Duv^^nmi 2 

15 ^Idia 1 ^#MbX, m2\Z^'ri GBT (Dmi^U> MOS h^>-:^X:$'Tr 

^ft C d J: D < S ^ -5 ic;^^^ nx S o 

ifmM<D'fmwm'W^mzii5\^^x\t.. r:itx\t-^ yn—s^wm^zyt. x^ 
^xtt+i 5 vi3is^^nf^/^;vxit^®*j^m-^xafeD. uu^^mmi 2<dzi 

25 I/i7i5'm'©:Ctiy- hmfirG{;i«eoXm^3i«M«JE<t^^«ffii:(DPHl©mffii:2 

fj:*, y-hfflMl aa:X$^y^ffl?»lbi:©5gBi?rdx, 'J;*- hffl^ 1 a 
t!>:/5^?&P i i:bfeJ^-&{c> P i /d x©^]PI«:^V^o 


20 


wo 02/058160 


PCT/JPOl/00373 


^S^mtVXU. 0 5 4 iZm-tV SP6, 040, 599 \Z§SM(D^Mi^^m 
^^Vifc. ^fcffld^lC^fcoTli. «t!imj£^4 0 0 VilU 
V~+ 1 4 VOr)^fflT?:t>n;i/Xi|Sd« 1 0 /i s e c <Di^>ir)WW7.m^'^-^^ 
5 fc« ^<7)S^m^0 3 A~0 3D:fe<tXf04{C^To 

10 ;^;^X/(>«A;^J^nfe^^ o. 4~o. 7 p, s e c \zi)^fT'^(D^— hMUtmi^: 

-2Amn^o ;intCJ:T3T, y-h«JEVg;5^0. 7 5 /i s e c^tCtS- 1 0 

ib^^u. ^(Dmm\tm^^i:'r\zmm-r^z.2if}mf3^^o 
15 ^r^m2\z^T^mM<D^M(Dm^iz:^^^x\^. nmn&^s o o vtu, y 

— hJdti- 1 5V~+ 1 9 VK>*gHT:r>A*;U;^'ffI*5 1 Om s e cCD2^>^;i/A° 
?5;*5, 1^5 A~0 5DJiI g. Vgv Vc eSife^I c^M$a^b, 

mzh^xi,^^. men^ msA--ms-D(D—^^n.±i^x^tmx$>D. vc 
20 e^rc\ti c^mmztr). mr^^mmzL-z>x^^^o 

)V7.ifiXti-^nrdi3i. 0.4 — 0. 55/isec ^cj^jHtX^. ^(0^-~ hMM I 
gds^:^- 1 A?]^n5, :in{CJ;oT, y-N«iEVg;5J0. 55;imsec^ 

!iftji0^i^k*t- i<k<o-eo. i\ZTS:^>mxi^^rc^mm\i^M\zm.M 
:^mm(Dmm(Dm^\z^^^xmmw(Dmmi»mmx^^m&^UTizm.m't^o 


21 


wo 02/058160 PCT/JPOl/00373 

5 hHitfil^-^m-B^Ztt^. Cd/ (Cd + Cf) ^-dXs 

l^m(D^o\z^^^t':fu- h^mc f *5 v-^ ym^mc d \zit^hxiz'^ < -fsi 
:^m^\z},-i. dVdU/jN$<?5:?)^ Cdi)^:k^<f3:-^Xh^—hnMl&(DmX 

10 ^rz:^m^mm^u. ^^mt:iFmm<^Mi&t(D^^m^mm\z^n^uu^ 


22 


wo 02/058160 PCT/JPOl/00373 

$^{C> 0 8(C^-rJ:5{-fcfcx.«TO'5^-hMI GBTC^j:•5^^¥®'^^-b 
20 fc«ajMV^TraUfc/5^ h 5 b«. ^;;^mffiEe^^CD-Sm 


23 


wo 02/058160 PCT/JPOl/00373 

7L\tmmtm i x i o " c m-^ <d n-'> ij n ymu i ®m i p m^m 

fctAti^l X 1 O^'-^I X 1 O'^'cm-'CD^m^mi^^ mi^m^^*53 jtiinO 
O^^cm'^ &,±X. ^I$®;i^e)©gi?$*^*?l0. 5 AimOnS¥^^!^^ O.J'i^ n 

1 X 1 o'^crn'nmo^-m^mxm^-^nxh^^o 

20 n-'>U:3>SiKl tn^x= «3/5'^^3 iilc^^n-S pMsJ^T^-f ^^2 

25 ^«#^^h^>>^Xi$'g5 ClilT^. MOS h^^'i^XiS'gP) ;(>i«^^nTl'^ 
-ffc:^U-hi^SX^^:/rJ7^#«jl5bd^J^^^nTVi^, C^^^fl^:/!/- h 


24 


wo 02/058160 PCT/JP01/0fl373 

^ 1 ^m±iz\immnm 9 ibm^-^nx^ d . z-commmmM 9 \z\t^ 1 ^ 

yrJ^m-feE^SmJC, $!|^«@CDy-h«^fcG}C:t:7t^ftiT«-l 5 V. :^>^ 


25 


wo 02/058160 


PCT/JPOl/00373 


$D 2 t^mm:-t^ z.t\z^r). ^^{b^^u— k#*c f t&s k i^-r >m^«c d 

mio\t. :^mm<Dmt^<Dmm4\z^n^^mi^^n(Dm^'^umm\z^'rm 

s.^y6^m^mtm4hL<Dmm(Dmmz^\^^xmm(Dwmi(Dm^tmf3i^o 
m(D^Mxu. ^-hmmm4atJL^yi^mmmm4hi:izrctxu>-vn> 

^^m^ommxit. jis.yi^mmmm4h(Dm^T2t^-hmmm4 a<Dm 


26 


wo 02/058160 PCT/JPOl/00373 

5 ^mmT^Wi^iz'z>\,'^Tnmiyrcii)K m i (Dm0z\z^^^xj:^ y^mmm^^4 b 

c[)M«^2ry-h^iiiM4 a coil«^J;»)lil<-r^ Cilice 0. ^^{t^^l^-b 
^« C f i< w >fl!l^fi C d J; 0 < 5 0; ^ tiX V^T =fe J: V^o 
B§«^&BiSr^Jl'&lc43ViT'fe. ^^{kyi/- h^«C ff}t\iu^ >m^M 

10 mm<D^m5) 

7.i$^^ic^^n^mj^(-^i#:2f:(Dx^ u>^f}mn'^tixi^^^)^\zii\*^x 
15 i^^ti^mmcDW, 1 ^stcfe t 2 /^<DX5 >:/^ h u>^-dm^^^tixi^^^o 

C10X^-ii5^ M/>5^«, mSOJ^^l <i:ll^t^ xS^^/iJ'ffliSl btxs^y^' 

Sfc:>60Dp*^M«tScM^6 5&5fci:;ltf 1 X 1 0 c Umo^-^mMX^^-^ 
20 tlTVi-So 

- h 5 b*^m^:*^^tt e>n-cusfci6. ^S{t;:/ix- hm-Mc f^Y-u^ >mm 

^3:^. ^^it^ly- h 5 b lzm^nrcmM\t. X5 y^m&X;^^'J^-mtt3:<. 

^mn^x$>'DXh^^\ mmM&(Dm^\z\t. #m¥9 - 3 3 1 o e 3-^^^ 

27 


wo 02/058160 


PCT/JP01/00373 


USP4. 9 94, 8 7 1 JC^^tl 
10 It nT:fe D » CD n+^JiB«^iSm®^ 1 4 > i: 1 X 1 0 " c m"^ @^CD 

20 
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wo 02/flS8160 


PCT/JP01/00373 


t^tzm 1 3 l3^T<t 5 \Z^^i]^:fU~- h 5 b l::SiE^nfc p MJt^x-f fS^ 2 i^sx 

f3i^. m 1 4 ^3<tt;0 1 5 ic^-r «k -5 p m^j^-t^'T 2 ®T®ja^^^(-^ 
m^7=^mM2 <DWf'^^izmmm(Dii*yfm^^nmM 1 4 ^rtstt^ cij:i<fc 

^Tcm 1 4:fecfct)^g! 1 5 l::^-r^it{C:feViTli, ^^t^U- h 5 hj&^On 
^^Ui^iKWL^i^ 1 4 b < n->' U :3 1 O n M^M^^iS^ft&<^ n MM 

15 ig(.(D^m^K)m<'r^^tiz^r)^ ^^m(Dm^y)^+^\zmm-v^. $^fc]< 

^cC^fe, 1 2 ~0 1 5 (Dm^\t. m 2 iZ^tmrno^^M 1 CD^ 

25 (^JS<D?^Sg7) 


29 


wo 02/058160 


PCT/JPOl/00373 


5 a iC^flRl-r Sfti^ lC*t-r ^ n--> U U y^WL 1 OD^- 5 a {::^f6i-r ^ 

20 l^M*^e»(^SI$J&^ pM7j^5^'f^ig4 2<Dm©BB5)'W^l3E®7!)^e.<73jS^$^t)fe 

m<ys.^^^^zM^-^ti^o :iti\z^Kis ±mtmm^ ^^-ffcr/u-b^fic f 

mi 7\z^irmmz^^^x\t,. 2c»©Mds h^>>?x^^fc^^n^ 
25 mn\zx.^y^ hu>^-fy^2^^\-f^titcm^\z-D\,^xmmvtcm. jL^^y^h 


30 


wo 02/058160 


PCT/JPOl/00373 


10 -2 0 0 iim<D^mi$-m^(Dmi^m^^X^m2^m(Dm&iZMOS Vyy-JT. 

^M^<ti^^ 2 iMMo^^ \z. tzii7L\iWiWi'^m 1 X 1 0 1 
xio'^cm-^ m^tm^ ii^<r>T^m^^^^Xin,^T^mi^^^^'^2imiP^ 

15 S7t6-pMif?7^'f«iJiJ2|^©^l^®43ckt;^2^®(7)#>:r{c«, fc^:^^^^ft 

X 1 0^^cm-«l^-l±. ^^ds^O. 5 MmCDn^^^^CckDJi^ nMX5 

w^2^(T^mm.^iy'^ ^ h&i:^fcje)CDp+^M#i*£m^^6d^ fct^^^i 

X 1 0^°cm-^a^O!)i«li^T*J^^$nTli^o 
20 mi^®^<kU^m2^®cD#>«?lC«, nMX= ^:/^^*gc3 i:pM#5^'f®:^2 
<h$:S^#feitTn-'>Ua>^|^l lC^-r^'5^-bffl^l a/0^\ fci:^li3~l 

25 OT^i-Sa^-h^i^S aTi^j^fig^nTV^-Sc -S^-bm^Sall. y-h«{4G&-^ 

x^vmnmzm>%mzw^-^nx\^^. 


31 


wo 02/058160 


PCT/JPOl/00373 


2o©MOS h^>S^X^SI5tCifeSn^^l43J:t)^m23£®<D#><r}CJ3:. X5 

^fem2^®^lc:«$n:fe^^^b>^U-h 5 b«. AUT^:$';Pji 1 0^:A- 

1 imm«}lci^iSc$nxvi^„ ^/tcicD^2M@i i«x m2=£iS{z:fe-g)p+^ 
20 |jJe!^M^^i^6:feJ;r;nMx$»/^Mi^3iA<JT^;$^;i/]il o^r^-UTm^w 

±ffi®;^^{C^tiT«. ^ 1 ^ii;^ 2 mM 1 1 <JD«^^S2p{C bT, HI :fe 

V, ^>B#{c«+i 5 vcD{i-^>55A*$n^o — ^^ mi:fecfct;^2«^i ir^^ 


32 


wo 02/058160 


PCT/JP01/n0373 


10 V^o 

15 (D±)if)m^mm,^i-^tirz^(Dm^mmzm-r^%<DX'h^. 

Miairafe^o -fsi^. El 2 0 (c^ViTlt. 1112 {c^UfeHJScDMi {;::feit^ I G 

02 o&#giLT. m^tEm\z\tm^^^mi^T$>^:fytrcL^im2\z^-rm: 
20 m(Dmmi tmm(Di gbt cD'\i}Vf)m^mmm-^nx\^^^o ^(oumiw^n 

pM^i!3ej^ffitS(M^2 i«. rctxum-^f)^i>m:^y^^mm2^D'bm<. m 

m^m 1 X 1 0 1 X 1 0 ^« c m-' Tab D X •t;i/f^ife^^&5iHtf "5 

25 tiTi/^^, ^;tx^yi5' M/>-5^ti, vm^m<^ii.nmm.2 ^^m^m•fXIl- 
i^'Jzl>mml^zm'r^:IL^y^mml at, ^®x^-/^^pi bJ;:i^^M(r 


33 


wo 02/058160 


PCT/JPOl/00373 


^^-^o^^^^-TTO^ffi^T^^^o 0 2 i^#MbT. ±}mmmzmmvrci 

2:^<D'^mt':fU- h 5 b(D5-^«^Mt:iiHg$n^^^>fli >^1/- h 5 b Oi^^ 
'fky^lz-h 5 b tir;i/®^t©fBl{rBa«$n^^^-fb>^l/'- h 5 b«. fct^li 

012 \z^-rmM(ommQ <Dm^t.mm^:^m^^m\^'^^^^. 

20 TVi-5o 

)5:*5, ^timV<^mmz'D\,^X\t. ±^U:^c0 2 OtD^^tmSI^UTfe^;^:: 
cfc D ^MttlM^^i^*^ i::«>^^T^ §o 

ommr^h^Th. :^^m\z^^^m\i':fV"-h^m^^^^}z\z^r). ±.)vmMc. 
p^om,&^i\:,^n^m^mm^^\z-m^\.\z<<'ii^^z.t.\-mB-^h^o 


34 


wo 02/058160 


PCT/JPOl/00373 


{mm<^i^Mi 0) 

^fce:®J®-&. mMii<D^'&itzfu-h5h}zm^n^n-zyVzi>mmi<D^^ 
•^^izn^yf^mmikWim^i 4:^mvf^^ti,zxx). ■^f^iz^mmu^^'tmnb 

2^®CD=&><r(cx^-/iS7 KU'>^tpS{:^M#lfi£t!tM^2 lf)m^-^ti^o ^fa 

mi 8(Dmmz^n^'^)v^mn^^(Dmmt. m2 i\z^-rm^t-^nxh^ 

±mvrcnm(Dm^i^i o<Dm^&.^\z. :^mm(Dm^u. §rm^m.nMm 
m^mw^mzmm-t^^^mx^^. &rf. ^m<Dmm}£^MW-mm\z:ii^mM 
d^m^^mm \^tz.m\z'D\^^xwmt^o 

0 2 5ti, ifm:B(om<DmM(D^mz^n^^m^^m.(om^^u^mz^-§r 

^T^-f 2 1 n^x5 ^^^^m. 3 p ^Ji^^^-f mm 2 

nMX^-ziS'm^S tp^#5^'f«^2 tnM^Mi^fcftM^ 

1 A t^m.^m'^xn-z^^) uym^wzm-tw-vrnmi ^t,m^-^nx\i^ 
^KD^-hmmi a<D\H^m\z^^ ^"^iz^-hBmm^: a^mm-^nx^ 


35 


wo 02/058160 


PCT/JPOl/00373 


i^7.i$^mj&if}m^-^tix\^^^o ^-hmmi aLt^-hmm^at^- 
X. mmm^. 2 2Bf)m^^nx\/^^o •^tz.^i^m^i^TS^'&i^^fu—h^ 

b±lC«i^U-y-< I<P2 1 a, 2 1 b^sj^^StlTVi^So :^l^®^®^S5«fc 
XS^yi5^m@l 1«. ^^-ftv^lz-h 5 b, nMX5>y^M^3:fed^rJ^P+^i^ 
n-'> U n 1 2 i:®#J©m5tltx .t x-lfEl 2 {^^f J; 5 \z 

;^fifcTafeoTfect<, z.nmv<Dm^x^-:>x%^\^^o z.(DiLo\zm.Wi<^m^^ 

25 BSUTfe^o 


36 


wo 02/058160 


PCT/JPOl/00373 


^25 (omm\z^^^x\t. hmm i a (Dmmm\z n mxs 
3:s:mmcm^\z-D\,^xmmvtcti'^^ m2 7\z^-r^o\z^-hmmi h(D)^m 
(Dmmz(D^nm:i:^^^i$^mMsti^wn^tix\,^x%^\^^. ^tc. 02 7{c^-r 
x^\z. Mos h^>i>7.^mm\zWi^n^mmzi^<D^mt-:^u-h sh<D 

h 5 m^iz'^m-^nrzmmmti^xM^-^nxi^^^f}^ m2s izmt^o 

5 biiJ:t3Tffi8e)32.snTUTfej:v>o ^Kom-^iz. h 5 b«, # 

^„ Sfc>'U-y-'f 2 1 b7&^?^^^n;fcM^^^®S^^b:/^- h 5 h±\zit. 

i^Jij)12 2A. 9, 2 2B75t«$nTV^^o 

^fc. ^2S(om^izii^^x\t. jLs.yd^mmih<Dmm.x$>-Dx^i^m^z 
n^^n^mwLmmsfjmtia-^tixm 2 9 iz^-r^^fsimm^um-^nx%^^\ 

^fe. 02 TCom^l'^fel^T'b, xa^:/37ffl^l b<75«T$>oTmi^Ml- 
n *^M#ii£t5:^J^ 3 ^itjiJfl S nXEl 3 0 iz^T^ 75:afi£55s«^ffi $ nr i: v 

Sfe, ^27 ©«^!eJC*5liT«, ^^-(1::/^- b 5 b ©±MJ±X^ y iJ'fflS 1 
b|^(l&gbTVi-55&s. El 3 n3^-r<:fc-5lCX5>>^7^^1 b(Z)±:;&{C2^mbT 

^izj/iiy^ji)-^ Hji2 1 b;&^?^j5fe$nTVi^;o^ ^n&.i^(DU^±iz\-immm 2 

2 A. 9. 2 2B*^5^f£SnTVi^o 

^fc. ^3 io5^fi£i;i:fei/^T«. jL^yi^mmihommx&^x^i^m^z 

^fc. m2 5(Dmmiz^^^x\t. i>m:ii^^^mm2i!}^mi±m±'^^zi^-i^^ 
^hrzmmz-Dr^^xm.mvTct^. ms s^z^r^o^z^-hmmi &(Dmmmiz 


37 


wo 02/058160 


PCT/JP01/00373 


10 ^fc. 0 3 6 (D3^J5Kl:i:feV:iTt*. JLS. y S^m^l hO^mmX^-DX^l^miZ 

^fc, 0 3 1 cDm^\z^^^x\t. p mm 2 1 tc±^-t;i:j)- 
15 ^^vrcmmz'Di.^xmMiyrci!)^ m3 9\z^rj;:^\z^-hmmi &(Dmm.mz 

^tz. 9(Dm^\z^^^x\t. :r.5,y^mmih(Dmm.x&^x^i^'m\z 
2 5-040 {^i^-rPifix^, y- f-m® 5 a (D±m^tf- \-mm 1 a 

y_^^;^5 a©±®*^y-bffl«l a©±:&(v:^aibrc«l^<lr04 1~049 

04 1«02 505^fi£. 04 2«02 6(0«l^, 0 4 3 1*0 2 7 04 
4\tm2 scorns. 04 5^*03 70M^, M 4 6 \tm 3 8 (DM^^ 04 7«0 
25 3 9 (Dm^^ 04 8 «04 0 (DM^^Z^^^X. y- K«@5 8i(D±mf)^y- 

^1 a±\z^w,vrzmmzi^jtsvx^^^<. 


38 


wo 02/058160 


PCT/JPOl/00373 


S bm7^izr:>\^^X^. Jltl^l? n MA yyymMi.? fjm^VTcm^iZ^^^X 

15 sts:. ±mz^i^^xiti GBTiz^^^xmmi^tc^^^ y^j^mmitmrny- hmm 
^m^h^>z^7.'^m^^-r^'^x(Dm'f-\zmm-r^ z. ^-fj^-^mx&^o 
^mm^^nrzmm(^mm\t'r^xQ:>.^xm^x^^xm^mi^(DXi-ifsi\^^ 

m\zX'DXy^-^n. m'?niit(D t i^m (dm^^ <k nmmnx<^-r^x comm. 
20 ifi^i^n^^ttimm^ti^. 

U>9-^—h I GBTiZ^\^>X}t^(D9J}M^M:kiZ^M-r^h(DX$>^o ^tc. 


39 


wo 02A)58160 PCT/JP01/n0373 

1. (2) ^ik/ux-m^izMi^^^v-T.m^ o) ^^^xsi^ 
u-omm (1) t, mm9-^^)V5^^mm (2) \zy—hmmm (4. 4a) 

5 x^ggt. 

MgBHw>®j^ (1) izyu-hmmmm (4. 4 b) s^^'e^ifrRIb. 

^^^fh::^l/-H (5 b) t^m^. 

Hfrl3S^^fc:/U-h (5 b) tWIB W >^J^ (1) tCDm^CJ^^-^tL^^ 
10 h^S«> t9l3y-h«M (5 a) tmm^U^ymm (l) i:<^)PB^ 

2. MlS^^'fbT'l/- ^ (5 b) Miav-xmM (3) {-m^WfC^^^tl 

3. mm^M^ffu-h (5b) y-;:^«^^©ra"c^a^«^■r'&c^:^ 

4. MiaS^-fk h (5 b) *mia 1< l/-f (1) i:^lR]t--&SP5)-tC*5 

it-5Mi3yu- Nffl^is^i^ (4b) (Dmmu. mmy-hmm (5a) *tttiiBi< 
20 5. MiB^^fb^^i/- N (5b) ■^mm\^u^>mM (d t^fRj-r^BBr^t^^s 

lt^Hul2yi^-hffl^« (4b) t^im^-hmm (5 a) ;?>5MI3 

\^U^ymm (1) t^FSlf ^gP^^ld^lt^ltifBy-bWM (4a) cDBim^ 

25 m^y-vnm (5a) j&^stfgB h w (i) i#rRjt-'&ffi^«fct)t):5^^^^ 
7. fii3^^'ft::/ix-h (5 b) icMrRj-r^SP^^tc^sit^t&IBH u-^f 

(1) ©^MMmii. wiay-hm® (5 a) \z.tmt^^i^\z^yy^m^&y' 


40 


wo 02/058160 


PCT/JPOl/00373 


m'k%\'CfV—V (5b) imm.-^tVC\^^Z.h.-^W^iL^^. It^cDlgHm 
5 1 ]SfB«(Z)^*^^g«o 

9. 1913 KW>m^ (1) (D3t>mm2&.±(D^mit'fU'-h (Sb) tc^s 

n§^^(55^Mi^i^^7&n HuiB K u-r ^-^JDc (1) (Dm<Dmm(Dyfmmmm<i^r} 

10. mnd.^^^)i^m^m^ (2) tiH«fBy-7.M*? (s) :fej:r)^Bti5 h u-r > 
10 (1) ii\t.m.^mm(D^y^^mm[N\z$>r}^ 

hGI3 H W >mJ^ (1) 7bm^&^^it:fU~-h (5 b) {c^lql-r^S^©itl*. 
H&t3z}?7=-f^^ (2) Ammy-hnm (Sa) (C*f|pJt--5S^{c:^TSH5iBt« 
I^-OMJ^ (1) OHtriay-h«@ (5 a) {c>l:«t[pI-r'l>S^<^)itJ:0'b;^^ViC: 

^nfe^-hffl^ (4 a) ^#-r-5¥^#^a«^$^>i-ii;^^ 
Misy-^m^Bg (5a) mmf-hmm (4a) i*i^ffi8e)jj.A/Tii§:ii: 
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